Objective. Clinical practice guidelines are widely used as effective tools for improving the management of patients with cancer. However, there is increasing concern about variation in guideline quality. In this study we identified predictors for high-quality guidelines in oncology.
Introduction
Evidence-based clinical practice guidelines are widely used to promote effective and efficient health care [1] . Numerous guideline development programmes have been set up at local, regional, national and international levels. In the field of oncology the results from several studies show that guidelines can improve the care process, as well as improve patient outcomes [2] [3] [4] . Moreover, there is increasing concern about the variation of guideline quality and recommendations [5, 6] . If guidelines are to improve the quality of health care they must be credible, in order to inspire confidence in prospective users; guideline quality is an important contribution to their credibility. The present study aims to identify predictors of high quality for clinical practice guidelines in oncology. These will be important to guideline users to help them identify credible guidelines and to help promote the development of high-quality guidelines in oncology.
Methods

Instrument development
The Appraisal of Guidelines Research and Evaluation, (AGREE) Collaboration developed 'the AGREE Instrument' using a multi-step process that included item generation, item selection, scaling, field-testing, and refinement. The first draft of the instrument contained 24 items scored using a four-point Likert response scale ranging from 'strongly agree' to 'strongly disagree'. The 24 items were grouped into six theoretical domains of quality: Scope and purpose, Stakeholder involvement, Rigour of development, Clarity and presentation, Applicability, and Editorial independence. As part of the validation of the instrument a study was conducted to assess the quality of a sample of 100 guidelines. Four independent appraisers assessed each guideline, and each appraiser assessed two guidelines where possible. There were 264 appraisers including medical practitioners, clinical experts, clinical researchers, and methodologists. Members of the guideline development group, members of the secretariat that produced the guidelines, and external referees were not eligible to be appraisers. The reliability of the final instrument was acceptable for most domains (Cronbach's alpha ranged from 0.64 to 0.88). After validation, two of the original items were removed, and a new item was added, resulting in a final scale composed of 23 items. More details about the development and validation of the instrument are reported elsewhere [7] .
Selection of guidelines
The definition that we used for a guideline was 'a set of systematically developed statements to assist practitioner and patient decisions about appropriate health care for one specific clinical condition or disease area' [8] . Documents that did not contain recommendations for clinical practice (e.g. systematic reviews, service documents) were excluded. The country coordinators were asked to select 7-10 guidelines, published between 1992 and 1999. They were instructed to provide both high-and low-quality guidelines, in order to test the discriminative value of the instrument. Amongst the 100 guidelines selected, 32 addressed cancer-related issues. The guidelines were produced by 25 organizations in 13 countries. The cancer-related guidelines (Table 1) were analysed further to identify predictors of a high quality score using the AGREE Instrument [9] .
Selection of variables
The guidelines were classified using the following six variables related to the guideline itself: publication date (1992-1994, 1995-1997, 1998-1999) ; type of guideline (initial update/revision); format of the clinical practice guideline (paper, paper and/or electronic); the level of care addressed (primary care, secondary care, both levels); scope (narrow, i.e. only screening, diagnosis or treatment; broad, i.e. combination of diagnosis and treatment); availability of background information (no information, some information or only references, detailed and structured documentation); and three variables related to the organization that produced the guideline: type of organization (professional/specialist societies, government-supported organizations, other), development in the setting of a guidelines programme or not (i.e. developed within a structured and coordinated programme): and exclusive focus on oncology or not (developing oncology guidelines exclusively, not developing oncology guidelines exclusively). The selection of these variables was based on a study reported in 2000 and published questionnaires in this area [10, 11] . The information for the variables was obtained for each guideline using a standard form.
Analysis
In this paper we present the quality scores obtained with the first version of the AGREE instrument, using only data for the items that were retained for the final version. For each guideline, mean domain scores were derived by summing up the scores across the four appraisers and standardizing them as a percentage of the maximum possible score a guideline could achieve for that domain, i.e.
[(score obtained -minimum score possible)/(maximum score possible -minimum score possible)] × 100.
Analysis of variance was used to compare mean domain scores as a function of each of the six guideline characteristics and each of the three organizational characteristics. Where significant differences were observed for a variable with more than two categories, post hoc tests were conducted using the Bonferroni approach for the t test to identify which categories were significantly different. To evaluate which variables had the most influence on the mean domain scores (i.e. which explained the variance) a linear stepwise regression analysis was performed. A variable was entered into the model if the significance level of its F value was <0.05, and was removed if the significance level was >0.10. Analyses were performed using SPSS (V.10.1.0) software (SPSS Inc, Chicago, IL, USA).
Results
The mean domain scores for the 32 oncology guidelines are shown in Table 2 .
Analyses of guideline characteristics
The guideline characteristics found to be associated with significant differences in quality scores were 'availability of background information', 'scope', and 'format'. 'Availability of background information' was the most influential characteristic (Table 3) . For example, compared with guidelines with little or no background information, those with detailed background information had significantly higher mean domain scores (P < 0.05) for all domains except 'Applicability'. These scores ranged from 43% ± 16% for 'Stakeholder involvement' to 74% ± 16% for 'Scope and purpose' for those with detailed background information, and from 4% ± 8% for 'Editorial independence' to 55% ± 23% for 'Scope and purpose' for those with little or no background information. The widest range of mean domain scores was observed for 'availability of background information' for the domain 'Rigour of development' (60% ± 17% for those with detailed background information versus 18% ± 9% and 12% ± 6% for guidelines with some or no background information, respectively, P < 0.01).
Guidelines with a narrow scope had significantly higher mean domain scores (P < 0.05) for the domains 'Rigour of development' (53% ± 23%) and 'Clarity and presentation' (65% ± 12%) compared with those with a broad scope (32% ± 25% and 49% ± 22%, respectively). Guidelines using multiple continued formats also had significantly higher mean domain scores (P < 0.05) for the domain 'Rigour of development' (52% ± 26%) compared with 'paper-only' guidelines (32% ± 22%). 'Publication date', 'type of guideline' (initial or updated) and 'level of care' (primary care, secondary care, both) did not explain the variance in mean scores for any of the domains.
Analyses of organizational characteristics
The most influential organizational characteristic was 'type of organization' (Table 4) . Guidelines developed by government-supported organizations had significantly higher mean domain scores (P < 0.05) than guidelines developed by professional organizations or specialist societies on all domains, except 'Applicability'. The mean domain scores ranged from 43% ± 17% for 'Stakeholder involvement' to 72% ± 21% for 'Scope and purpose' versus 21% ± 20% for 'Rigour of development' to 46% ± 16% for 'Scope and purpose'. Guidelines developed by organizations with structured and coordinated programmes had significantly higher mean domain scores for the domains 'Rigour of development' and 'Clarity and presentation' than guidelines developed by organizations without such programmes (48% ± 27% versus 27% ± 15%, P <0.05 and 63% ± 18% versus 42% ± 16%, P < 0.01). The differences for the mean domain scores were not statistically significant between organizations developing oncology guidelines exclusively and those also developing guidelines in other clinical disciplines. In fact, for the domain 'Applicability' the mean domain scores were significantly lower for organizations developing oncology guidelines exclusively (19% ± 15% versus 32% ± 19%, P < 0.05).
Characteristics of high-quality guidelines
Stepwise regression analysis showed that, together, the guideline and organizational characteristics explained between 31% (Applicability) and 67% (Rigour of development) of the variance in the mean domain scores ( Table 5 ). The characteristic Total number is 31 because the year of publication and type of one guideline was unknown for one guideline in each analysis. 2 Result of the analysis of variance. Result of the Bonferroni t test (P value) with 'detailed and structured documentation' as reference category.
Guideline characteristic   .................................................................................................................................................................................................. ................................................................................................................................................................................................................................................................................................... ...................................................................................................................................................................................... ...................................................................................................................................................................................................................................................................................................... ... 'availability of background information' accounted for most of the variance in the mean domain scores (range from 17% for 'Applicability' to 67% for 'Rigour of development'). The contribution of the other variables was relatively small or absent. The type of organization and guideline programme explained 11% and 12%, respectively, of the variance for the domain 'Clarity and presentation' and the absence of an exclusive focus on oncology explained 14% of the variance for the domain 'Applicability'. Guidelines with higher mean domain scores were generally found to provide more specific information on aspects of the guideline development process than the lower-scoring guidelines. Examples of good reporting from oncology guidelines and other high-quality aspects of guidelines for each item in the AGREE instrument are availabe on the Journal's website (http://intqhc.oupjournals.org). Some organizations producing guidelines that obtained high mean domain scores in this analysis are presented in Appendix 1.
Type of organization
Discussion
In this study some predictors for high-quality oncology clinical practice guidelines were identified using the AGREE instrument. This instrument, which has been validated and endorsed by the World Health Organization, is considered by many guidelines organizations as the standard in guideline assessment [6, 12, 13] . We found that some guideline and organization characteristics explained the variation of the quality scores for the guidelines analysed here. The 'availability of background information' had the greatest impact on the guideline quality score, in particular for the domain 'Rigour of development'. This finding is consistent with other studies [ 7, 14] . Explicit and detailed information about the objectives and context of the guideline development, including the methods used, and the people and organizations involved in the development process are very important elements to include. Clinical practice guideline users will have more confidence in guidelines with these elements, since they facilitate acceptance and adherence to the guidelines [15, 16] . However, although access to this background information is important, providing it can make the guideline document unwieldy and therefore more difficult to use. This could be detrimental for its conviviality and its uptake in clinical practice. Using an electronic format might overcome this difficulty since hyperlinks to technical documents and additional information sources can provide access to more detailed information on the various phases of the development process, without affecting the conviviality of the clinical practice guideline. In our analysis, we observed that clinical practice guidelines published in electronic or multiple formats (including electronic) had significantly higher scores for the domain 'Rigour of development'.
The results of the stepwise regression analysis showed that the type of organization and the setting of a guideline programme had independent positive influences for the domain 'Clarity of presentation'. Government-supported organizations probably have more resources and larger budgets, which will facilitate professionalism [11] . In the same way, structured guideline programmes provide an environment in which experienced support staff are available to help the guidelines panels during the development process, and for the formulation and drafting of guidelines [17, 18] . In the cancer field there are several, non-government-funded organizations that produce high-quality guidelines, e.g. the American Society of Clinical Oncology (ASCO), the Cancer Care Ontario Practice Guideline Initiative (CCOPGI) in Canada [19] , and the Standards Options Recommendations (SOR) programme of the FNCLCC in France [20] . Professional organizations may encourage buy-in from potential guideline users, and therefore result in better uptake of the recommendations in practice. It has been observed that these professional organizations can provide the leadership and organizational commitment that seem to be necessary ingredients for successful implementation [2] [3] [4] . Surprisingly, the characteristic 'focus on oncology' was associated with significantly lower quality scores in the domain of 'Applicability'. The guidelines generally failed to address issues such as barriers to implementation and cost implications, and did not include criteria for monitoring. This may be explained in settings where links with regional cancer networks exist, since the networks adapt clinical practice Table 5 Explained variance (%) for predictors of domain scores 1 1 If the explained variance is large, the independent variable is a good predictor of the dependent variable (i.e. domain scores). The higher the percentage, the higher the contribution to the variance of the scores. ND = not determined. ............................................................................................................................................................... guidelines into protocols for local implementation and use [4] . The low scores for the domain 'Applicability' emphasizes the need to take into consideration implementation during the development process to ensure that guidelines have an influence on clinical practice [21, 22] . Thus, anticipating the potential organizational and attitudinal barriers and identifying the means of overcoming these will certainly contribute to improved acceptance and use of guidelines.
The methodology for the development of clinical practice guidelines is evolving with the aim of improving the quality of guidelines [21] . The number of publications reporting research into guideline development methodology has increased each year since the early 1990s. We would therefore expect that the quality of guidelines would increase over time, and that the updated guidelines would have higher quality scores. In this analysis, only a slight trend for improvement over time was observed; however, it should be noted that our sample was small, with only 32 guidelines, all developed between 1992 and 1999. A larger sample of oncology guidelines, with both initial and updated versions, would need to be assessed to determine whether there is improvement over time.
The guidelines analysed here were not a random sample and the number per organization was small, therefore they may not be representative of all existing guidelines. Some countries or organizations may have selected their best guidelines, while others may have included a range of guidelines with varying quality. In our analyses we used characteristics of guidelines as the units of analysis not the guidelines themselves, therefore the non-random selection probably does not have a major influence on the results presented here.
The examples presented on the Journal's website (http:// intqhc.oupjournals.org) were selected to help guideline users to understand what type of information they should look for when they are assessing clinical practice guidelines before deciding to use them. Also guideline developers can use these examples as an aid to good reporting to improve the quality of their guidelines. The main advantage of a well-reported guideline is that flaws in the methodology are more easily detected, so that inherent biases can be considered more explicitly and scrutinized by the potential users [23] . It is possible that a well-reported guideline contains flawed recommendations, and conversely, a guideline that is not systematically developed or well reported, may provide sound recommendations that are consistent with the evidence [24] . Recently, experts from the USA and Canada convened a conference on guideline standardization that resulted in a checklist for reporting clinical practice guidelines [5] . This is an important step towards international consensus on guideline reporting, in line with that developed for clinical trials in the CONSORT statement [25] .
Organizations wishing to develop high-quality guidelines, including those with small budgets or ad hoc initiatives not able to set up a structured programme, should consider adapting existing high-quality guidelines for producing relevant guidelines for their own context [26, 27] . An excellent source for identifying existing guidelines is the US National Guideline Clearinghouse, which includes more than 200 oncology guidelines (http://www.guideline.gov/). In addition, the recently established Guidelines International Network website is an increasingly important source for background documentation and access to existing guidelines (http://www.g-i-n.net). Organizations deciding to adapt existing guidelines could avoid duplication of effort and this approach will enable access to high-quality ingredients for producing their guidelines. An example of this approach in Europe is the European Society of Medical Oncology's initiative 'Minimum Clinical Recommendations', which was set up in 1998 [28] . The guidelines are intended to provide the user with a set of statements for a basic standard of care felt to be necessary in all European countries, based on existing clinical practice guidelines. Thus this initiative provides the basis for the development of guidelines while avoiding duplication of effort.
Clinical practice guidelines are important tools for encouraging a comprehensive approach to cancer care, and contribute to bridging the gap between research results and clinical practice to improve the management and outcomes of patients with cancer. They have also contributed to the decrease in cancer mortality that has been observed over the past 15 years [29] . Nonetheless, there is considerable room for improvement. In particular, guideline developers should pay more attention to the applicability and implementation of guidelines to ensure that they will influence clinical practice effectively [17, 20] . Including the patients' perspectives and expectations in the clinical practice guideline development process would also improve the relevance of the guidelines to clinical decisions in oncology. Future international collaboration could be a means to improve a professional approach to guideline development and research. This would facilitate effective and efficient guideline production and enhance their appropriate use by maximizing the use of limited resources and avoiding unnecessary duplication of effort [12, 30] .
